Two of the most common UV-induced eye affections are pterygium and cataract. They are both defined as progressive diseases that impair patients' vision and share some common elements in their evolution process. The purpose of this study was to determine whether the presence of cataract influences the clinical signs and symptoms of patients with pterygium. Therefore, we have analyzed 84 patients with pterygium, among which 23 also presented cataract, as an overall study lot, as well as divided by age decades. We have determined that almost all patients with both pterygium and cataract declared extensive UV exposure in antecedents and have also reported a blurred vision. We found no correlation between the presence of cataract and the size of pterygium lesions, or symptoms like foreign body sensation, tearing or symblepharon.
Introduction
During the past decades, the impact of ultraviolet radiation (UVR) upon eyes and skin has been the main subject for many research studies, given the fact that the protecting ozone layer is decreasing in size and light exposure is significantly higher.
The surface radiation levels are amplified and even if the eyes look down, the reflective ground surface increases the cumulative ocular exposure, impacting the periorbital region, cornea, lens and bulbar conjunctiva [1] [2] .
Protective measures are easy to applywearing UV blocking sunglasses or contact lens, brimmed hats and appropriate clothes [3] [4] .
Two of the most common diseases favored by UV-exposure are pterygium and cataract. Pterygium is a proliferative disorder, represented by a wing-shaped fibrovascular growth of the bulbar conjunctiva towards the cornea.
Cataract is defined as an opacity or clouding of the lens of the eye that causes it to lose its transparency and/or scatter light. Regarding the morphological types, cataracts are divided into four basic categories: nuclear, posterior subcapsular, cortical and advanced cataract.
Numerous epidemiological studies have been carried out regarding the prevalence and the risk factors incriminated in pterygium, their results highlighting a wide variation of the prevalence value according to the geographical area, UV-exposure and age. It was observed that the highest prevalence is found in the geographical area delimited by the coordinates 37 North and 37 South of the Equator, called the "pterygium belt" [5] .
Furthermore, numerous studies have demonstrated a causative effect of chronic ultraviolet radiation on pterygium [6] .
Having an outdoor occupation such as farmer, hunter is a strong risk factor, as spending long hours exposed to sunlight increases the odds of developing pterygium. This fact can also be correlated with higher pterygium prevalence in rural residents compared to urban residents. Various authors have studied lens UV-induced damage, indicating that UVB can be associated with an increased cortical cataract risk in various populations. Sasaki et al. reported a higher prevalence of early cortical cataract in the lower nasal quadrant, fact that could be explained by the incident oblique rays' pathway which transverse the anterior chamber and focus in the nasal quadrant [7] .
Both cataract and pterygium are UV-induced diseases. The purpose of this study is to provide a comparative data analysis between two groups: patients with pterygium and patients with both pterygium and cataract, in order to see if there are any significant differences between groups, and also to determine whether an association with cataract may potentiate clinical manifestations of pterygium.
Material and Methods
We have conducted our study on 84 patients with a confirmed diagnostic of pterygium, admitted within the Ophthalmology Clinic of the Emergency County Hospital Craiova. The study lot was composed in accordance to the following selection criteria: admittance between 01.03.2017 and 01.03.2019, procedure to be followed-pterygium surgical removal and age above 60 years old. All patients gave their consent for being included in this study. The Ethic Committee from the University of Medicine and Pharmacy of Craiova approved this research.
Before surgery, we have investigated all patients regarding their symptomatology, clinical signs, medical history, and factors that define their general habits and living context. Pterygium lesions sizes were measured in mm, before the surgical excision. Patients were divided in age decades (60-69, 70-79, 80-89, 90-99 years). The presence of symptoms was recorded in patients' charts based on YES/NO responses, as well as previous medical conditions.
Given the purpose of our study, we have divided the initial study lot in two subgroups, in accordance with cataract presence or absence: 23 patients with both pterygium and cataract (denoted group P+C), and 61 patients with pterygium only (denoted group P). Then, we have performed comparisons between all analyzed variables. We have used Microsoft Excel (San Francisco, USA) to apply Chi-square (with Yates correction, if necessary) and T-student tests in order to evaluate the two groups distributions (significance level p was considered 5%).
Results
Our study lot comprised 46 females and 38 males, with ages between 60 and 91 years old (mean age 71.4±6.9 years).
According to Table 1 , most of the patients have ages included in the first two decades (from 60 to 79 years). Group P+C has a higher mean age, with almost 74% patients included within the age decade 70-79 years, while group P has 50.8% patients included within the first age decade (60-69 years). Most of the patients live in the rural area (80.3% for group P, respectively 86.9% for group P+C), having general activities more likely to be conducted outside (specific for farmers), thus being more exposed to UV-radiation.
An important parameter assessed before surgery was pterygium lesion size. Patients from both study groups exhibited lesions with sizes between 1mm and 8mm. The distribution of the study lot, divided by the presence of cataract, age decades and pterygium size, indicate that there are no major differences between the patients with and without cataract (p>0.05).
The maximum difference is 3.42%, for lesions of 3mm. Fig.1a presents the distribution of the study lot, both groups in parallel, in terms of pterygium lesion size. Fig.1b presents the mean size of pterygium lesions for all four age decades, divided by groups P and P+C. A comparison between groups P and P+C regarding sex distribution, rural/urban area, left eye/right eye affected by pterygium, revealed similar percentages (no significant differences, p>0.05).
Similarly, for medical antecedents, we have observed close percentages in what concerns arterial hypertension, cardiomyopathy, asthma, diabetes mellitus, pulmonary thromboembolism, primary open angle glaucoma, primary closed angle glaucoma, Sicca Syndrome (no significant differences, p>0.05).
In terms of symptoms presence, we have noticed very small differences between percentages regarding tearing, foreign body sensation and symblepharon (p>0.05). However, in what concerns blurred vision, the difference is significant: 78.26% patients with both pterygium and cataract reported this symptom, compared to 54.10% patients with pterygium only (p<0.05).
A smaller difference is present for foreign body sensation: 43.48% patients within group P+C, compared to 39.34% patients within group P. Fig.2 reflects the distribution of the study lot, divided by groups and symptoms presence.
A more detailed analysis of both groups regarding the reported blurred vision indicates that patients whose vision was not blurred (33 patients, representing 39.3% from the entire study lot) had smaller lesions, mainly up to 4mm.
Only 2 patients (6.06% from group without this symptom) presented lesions of 5mm, respectively 6 mm (Fig.3a) .
On the other hand, patients with blurred vision had lesions from 2 to 8mm, and the percentage of this symptom's presence was higher for patients within group P+C, for almost all lesion sizes (Fig.3b) . 
Fig.4. Distribution of the study lot according to general habits, divided by groups
It is uncertain whether the blurred vision declared by each patient is related to pterygium or cataract.
For almost all lesion sizes, the group P+C presented larger lesions which could also generate a blurred vision, next to cataract which is known to generate cloudy vision.
A comparison between general factors and habits indicates similar percentages in what concerns chemical burns, traumatism and smoking habits (p>0.05).
Regarding UV-exposure, there is a significant difference between groups: 78.69% patients within group P reported UV exposure, compared to 91.30% patients within group P+C (Fig.4) .
We have further analyzed those values, adding also a division by pterygium lesion size. Patients who declared that were not exposed to UV radiation (15 patients, representing 17.86% from the entire study lot) had small lesions, from 1mm to 5mm (only one patient had a lesion with this maximum value). Patients within group P+C only had lesions of 1mm and 3mm (Fig.5a) .
Most patients were exposed to UV radiation (69 patients, 82.14%) and had lesions from 2mm to 8mm. For almost all sizes, patients within group P+C presented a higher percentage of reported exposure (Fig.5b) . All other comparisons (division by decade or lesion size) revealed similar values between groups P and P+C (p >0.05). 
Discussions
As seen in the previous section, UV exposure seems to be an important factor influencing both pterygium and cataract, results also confirmed by similar studies [8] [9] [10] [11] [12] .
UVR is electromagnetic radiation with wavelengths ranging from 10nm to 400nm (being shorter than visible light wavelength).
UVR has a proven potential to produce biological damage by increasing the expression of matrix metalloproteinases (MMPs). Within the eye, there are various inner structures that absorb UVR differently. Longer wavelengths usually pass through the cornea (and reach the lens), while shorter wavelengths are mostly absorbed at that level (UV below 300nm) [3] . Ocular cells exposed to UV radiation synthesize MMPs, which are zinc-dependent endopeptidases that mediate the degradation of extracellular matrix (ECM) proteins like collagen, elastin or fibronectin [13] [14] [15] .
Within the family of MMPs (over 28 recently discovered), the gelatinases MMP2 and MMP9 are the most studied MMPs from the ocular tissue. They play a major role in degrading collagen type IV, which is a component of the lens capsule. They are also expressed, specifically at low levels, within the lens epithelium [16] .
Altered expression of MMPs is known to be associated with cataractogenesis [16] [17] .
So, next to several proved risk factors like increasing age, obesity, diabetes, smoking and high blood pressure, the impact of UV exposure was also analyzed by multiple studies [15, 18, 19] .
Many authors have attempted to determine a correlation between cataract and the degree of UV exposure [7, [20] [21] [22] , leading to the conclusion that intensive UV exposure or longterm low exposure represent indeed a potential factor in cataract development.
An altered expression of MMPs is also known to impact pterygium, a fibrovascular tissue grown over the corneal surface, usually at the inner corner of the eye [23] .
Di Girolamo et al. have identified the presence of pro-inflammatory cytokines and MMP2, MMP3, MMP9, MMP1 in pterygium tissue, following the activation of epidermal growth factor receptors [3, [24] [25] .
There is no clear quantification of the UV exposure, increased expression of MMPs and development of pterygium lesions, although many scientists have identified interconnections between these factors [8, 26] .
For both pterygium and cataract, light exposure is an important factor in their genesis and progression. Cao et al. defines them as some of the most common ocular diseases caused by UVR and attempted to identify a relationship between them. The authors have proved that age-related cataract represents a risk factor for pterygium, and in the same time, patients with pterygium have an increased prevalence rate of cataract [27] .
In our study, we have analyzed several clinical aspects of pterygium, in order to see if they are modified by the presence of cataract. We have compared two groups of patients: group P including patients with pterygium, and group P+C including patients with pterygium and cataract. After the initial analysis based on the basic descriptive parameters of the study lot, we have noticed a clear gap of mean age between the two studied groups, as cataract is a disease that is more frequent in elderly persons [28] .
However, despite this difference, the mean size of pterygium lesions is very similar (4.17mm compared to 4.05mm).
Symptomatology comparison reveals that more patients within group P+C reported having a blurred vision, compared with those from group P. But cataract is represented by lens opacity, leading implicitly to an altered vision. However, the symptom cannot be clearly associated with only cataract, since group P also reported it, so there is a possibility that the perception level is amplified by the presence of both diseases.
There is no apparent connection between pterygium and cataract in terms of clinical manifestations. This hypothesis is sustained by our results, since the two groups of patients (P and P+C) presented relatively small differences for almost all analyzed parameters.
The most important progression factor of pterygium analyzed in our study was the lesion size (measured before surgery). The general tendency of size distribution is similar for both groups, thus indicating that the presence of cataract does not influence this specific parameter.
Our study has some limitations, as it does not consider the type of cataract or its progression level. Thus, it may be extended to study potential connections with specific types of cataract.
Conclusion
Pterygium and cataract have a common factor in their development-the increased expression of MMPs (specifically MMP2 and MMP9), as a potential consequence of UV-exposure. However, these two diseases do not seem to be related in terms of clinical data, as it was shown by our research.
As chronic UV radiation effects at the level of the cornea and the lens are cumulative, UV-protective measures should be implemented full time through the year for all age groups.
